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1. INTRODUCTION

A data-base language (DBL) called RECALL has been implemented on the
Wang 2200 programmable desk calculator. The 1language was patterned
after RETRIEVE, originally designed for the Tymshare computer system.
Because of the ease in using the language, it was believed that
RETRIEVE would be an ideal DBL to use with the Wang system. Hence, the
language has been implemented in its entirety with just a few small
changes. This report only briefly describes the language itself. Most
of the emphasis is placed on how to run the system on the Wang 2200 and
what the differences are between the original Tymshare version and the
new Wang version. The RETRIEVE! manual details the language.

The Wang RECALL system has been implemented on a 2200C calculator
with 16k bytes of memory. The system uses temporary storage on the last
320 sectors of both the fixed and the removable disk platters on the
model 2230 disk. The system's main program requires approximately 12k
bytes for the common subroutines and variables. Four 3k-byte segments
are overlaid when necessary for the implementation of the various
commands. The various segments are stored on the fixed disk platter.
The system assumes that the data are saved on tape cassette and is
modelled around this concept.

A technique for wusing RECALL data bases in the BASIC program is
described in appendix A. The source code for RECALL is listed in
appendix B.

2. DATA-BASE DESCRIPTION

The RECALL system is designed to store a given collection of related
data and to access and update this information, the "data base." A data
base is divided into "records"; each record consists of one or more
"fields"; each field contains a datum such as ‘a number or a string of
characters. All records in a data base contain the same number of
fields arranged in the same order.

A field may contain data from 1 to 32 characters in 1length, and a
record may contain up to 120 characters. There can be a maximum of 15
fields in a record. The entire data base can contain approximately
78,000 characters, i.e., the amount of storage on a Wang 1251 tape
cassette. The data-base name can be one to eight characters in length.

1 RETRIEVE, Tymshare, Inc. Palo Alto, CA (1971).



A field is referenced by its name, which can be one to eight
characters. It must begin with a letter and can contain only letters,
digits, and periods. The following names cannot be used because they
are reserved for commands: AND, FOR, FROM, IN, NOT, ON, OR, and WITH.

A field can be of either character or numeric type. A character
field can contain any character on the keyboard, whereas a numeric field
can contain only numbers. A character field is specified by the letter
C when defining the data base. There are two kinds of numeric fields,
integer and noninteger. BAn integer field cannot contain decimal points,
whereas a noninteger field can., However, a noninteger field cannot use
the E format number (allowable in Tymshare). An integer field is
specified by the letter I; a noninteger field, N.

2.1 Command Description

The RECALL system is operated by the specifying of a set of
commands (tables I to IV) to manipulate the data base. The general
format of a command is the following:

[range list] command [FOR condition]

Only the first three characters need be typed for all commands except
REPORT (REPO must be used). The range list allows the user to specify
which records within the data base should be considered for that
command. The list can be of three types:

a. A single record number (e.g., "45")

b. A range of records, consisting of a pair of numbers
separated by a colon (e.g., "15:20" means records 15 to 20)

c. Any combination of single number or range; the record
numbers are separated by semicolons (e.g., "15;18:20;25" means records
15, 18, 19, 20, 25)

Up to five combinations (four semicolons) can be specified. If a range
list is not specified for a given command, then it is assumed that the
whole data base is to be used.

The Wang implementation of RECALL uses a semicolon rather than
a comma as a separator. Warning: A comma should never be typed for any
command within the RECALL system. The blank space is not acceptable as
a separator for the range list. The "$" cannot be used to specify the
last record.




TABLE 1.

DATA BASE CREATION AND ACCESS COMMANDS

Command

Function

CREATE data base

APPENO (FROM data base)

LOAD data base

MERGE ON field list
(FROM data base)

[range] SAVE TO data
base [FOR option]

Creates new data base with given name (destroys
presently active data base in system)

Allows records to be added to data base from
keyboard or from data base on tape

Loads data base from tape into storage as active
data base

Merges data base on tape with present data base

Saves present data base on tape

Oisplays field structure of data-base records

STRUCTURE
SI1ZE Oisplays number of records in data base
QUIT Ends RECALL program
TABLE Il. DISPLAY COMMANDS
Command Function

[range] LIST [field list]
[FOR option]

[range] PRINT [field list]

[FOR option]

[range] FAST [field 1ist]
[FOR option]

[range] COUNT [FOR option]

[range] SUM expression
list [FOR option]

[range] AVERAGE expres-
sion list [FOR option]

Oisplays data-base records for specified fields

with record numbers and field headings included

Same as LIST, except no record numbers

Same as PRINT, except no heading

Counts number of records

Oisplays data base totals for each expression
(five max)

Displays data-base average values for each
expression (five max)




TABLE 111.

UPDATING COMMANDS

Command

Function

{range] CHANGE [field 1ist]
[FOR option]

[range] DELETE [FOR option]

[range] REPLACE field) with
expression) [;fieldy WITH
expressiony;. . .] [FOR
option]

SORT ON field list

Allows selected fields to be changed in

record
Deletes selected records

Replaces selected fields with any
desired expression

Ascending sort of data base

TABLE 1V. REPORT GENERATION COMMANDS--[RANGE LIST]

REPORT [''FOR'' CONDITION]

RECALL prompt

User responses allowed

1 REPORT OUTPUT TO

2 REPORT FORM NAME

3 UPDATE REPORT FORM
Lk HEADING

5  DOUBLE SPACE

6  TOTALS

7  SUBTOTALS

8 BY ITEMS

9  SUMMARY REPORT ONLY

10 COL WIDTH:CONTENTS
1

i1 COL HEADING
1

12 COLUMNS-TOTAL; NO OF
DEC IMAL PLACES
column number
prompt

13 COLUMNS NO OF
DECIMAL PLACES
column number
prompt

T (to display) or data base name
(to save on tape)

Name (if blank, skip to 4)

Y or N (if N, old report form is used)

Y or N
Y or N
Y or N {(if N, skip to 10)

Y or N (if N, skip to 9)

List of items (record fields) on which

to subtotal {three fields max)
Y or N

Column width; expression (requests
description of each column in
report--end with RETURN to column
prompt (15 columns max)

Heading (requests column headings)
(10 characters per row max, three
rows max)

Y or N; number of decimal places
(prompted for each numeric column)
(five columns max)

Number of decimal places (asked if
totals were not requested)




2.2 Expressions and Conditions

The FOR condition allows the user to further specify on which
records a command is to operate. For example, LIST FOR SIZE > 100 lists
all records in the data base for which the field name SIZE has a value
greater than 100.

A condition 1is a combination of expressions. Hence, first
expression must be defined.

A numeric expression can be any of the following:
a. A number
b. A numeric field name

c. Any meaningful combination of number and numeric field
name, using arithmetic operators

The following operators are allowed: 4, *, /, 4, and -.
Warning: Unary negation is not allowed. One must wuse "0-5" to
represent "-5."

A character expression can be any of the following:

a. A string enclosed in single quotation marks (Double
quotation marks are not allowed.)

b. Any character field name

c. Any meaningful combination of string and field name, with
the operator + used for string concatenation

A condition may consist of numeric expressions or character
expressions related by these relational operators: < {less
than), > (greater than), = (equal to), # (unequal to), <= (less than or
equal to), >= (greater than or equal to).

The long form (e.g., LESS THAN for <) allowable in Tymshare
RETRIEVE was not implemented in Wang RECALL.

Another condition consists of character expressions related by
the operator IN (or NOT IN). This operator specifies that one string is
(or is not) contained in another.

The relational expressions can be combined by wusing the
following logical words, listed in descending order of precedence:



Word Meaning

NOT NOT A is true if A is false.
AND A AND B is true only if A and B are both true
OR A OR B is true if either A or B or both are true.

Conditions in RECALL are always preceded by the FOR modifier
and always have a value of true or false.

Parentheses may be wused in expressions and conditions to
specify the order of operations. For example, " (4+3)*5" has the value
35, but "4+3*5" has the value 19,

In evaluating an expression or condition, three rules govern
the order in which operations are performed:

a. All operations with the innermost set of parentheses are
performed first; then those within each succeeding outer set are

performed.

b. Without violating rule a, operations are performed in the
following order:

4

IN, NOT IN
NOT
AND
OR

¢. Without violating rules a and b, operations are performed
left to right.

10



2.3 Line Continuation

If there is not enough room to enter the entire command (or
input data record) on one line, the user can type the character "g&" and
then proceed to the next line. If this character is not used and the
command runs over into the next line, the remaining portion of the
command is ignored. A field, name, number, or string cannot be
continued from one line to the next. The user should backspace to erase
the information Jjust entered, then type the "&," and begin the
information on the next line.

2.4 Field and Expression Lists

The field list contains one or more field names separated by
semicolons. (In Tymshare, commas are used.) The expression 1list
contains one or more expressions separated by semicolons.

2.5 Running RECALL System

The user should check that the equipment is turned on,
including the master switch for the central processing unit (CPU) and
cathode ray tube (CRT). Someone authorized must turn on the disk. If
he desires hard copy, the user should turn on the line printer (depress
the POWER and SELECT buttons).

The system is loaded by keying
LOAD DCF "RECALL"
RUN
To end every command, the RETURN button is keyed.
The system responds with this message:
RECALL SYSTEM-REVISION 8/22/75
DATE (MM/DD/YY)?
The first line gives the present revision date of the system,
and the second line requests the present date. This date subsequently

is used if a report is generated or a data base is saved on tape. The

user then types in the date, using the digit code for the month, day,
and year.

11



The system is now ready for the user to manipulate the data
base by typing commands. The system responds "COMMAND?" and the user
inputs the desired command. The system performs the appropriate
operations and then prompts for a new command. If the format of the
command is wrong, the system prints "ILLEGAL COMMAND" and the user must
reenter his command. When the user 1is finished with the system, he
should enter the command QUIT. This command halts the system.

2.6 Hard-Copy Capability

The system is designed to generate all displays at the CRT. If
the user wishes to print out on a hard-copy unit, he should respond to
the command prompt by keying HALT/STEP and then typing in the desired
command. The system responds with a colon. The user can type

SELECT PRINT XXX (YYY)
to indicate the hard-copy unit XXX (e.g., "215") and the column width
YYY (e.g., "132"). He then keys "CONTINUE." The system generates the
printout at the hard-copy unit. When he wants to return the display to
the CRT, the user can again respond to the command prompt by keying
HALT/STEP and then the command. After that, he should type this:

SELECT PRINT 005(64)

2.7 Data-Base Maintenance

The system always operates on the active data base that is
stored in the memory and on a disk. Whenever any operation is performed
to alter the data base (e.g., sorting or deleting), the active data base
is changed and the previous state is destroyed. Warning: The wuser
should save pertinent copies of the data base on tape before commanding
a status change. In Tymshare, the old version of the data base is saved
under a different name, and the user is asked if he wishes to maintain
this old version.

2.8 Tape Handling

For all commands requiring tapes, the system prints the message:
MOUNT TAPE AND TYPE CONTINUE

2.9 Differences between Tymshare RETRIEVE and Wang RECALL

The Tymshare (T) RETRIEVE and Wang (W) RECALL differ as
follows:

12




a., T uses a comma or blank as a field separator; W, a
semicolon.

b. T uses $ for the last record indicator; W does not.

c. In T, names have 10 characters; fields, 24; and records,
185; there can be 18 fields. In W, names can be only 8 characters;
fields 32; and records, 132. There can be only 15 fields.

d. A floating point numerical format (E) is allowed in T, but
not in W.

e. The ALL, BINARY, IF, RECNO, RESULTS, SCRAMBLED, SEQUENCED,
FIELDS, and SYMBOLIC key words have been implemented in T, but not in W.

f. The commands SORT and MERGE use BY in T, but ON in W.

g. The command BASE is used in T, but only LOAD is used in W.

h. SORT and MERGE lists need not be specified and can be
greater than three fields in T; SORT and MERGE lists must be specified

and cannot be greater than three fields in W.

i. The operator NOT can be used with IN and OUT in T, but only
with IN in W.

j. The long form for relationships in T is not used in W.

k. Lines are continued by using the line continuation key in
T, but the operator "&" in W.

l. In T, 10 columns max can be totalled in the command REPORT,
and 10 fields max can be used to determine subtotals. In W, five
columns max can be totalled in the command REPORT, and three fields max
can be used to determine subtotals.

m. In T, 10 fields max and, in W, 5 fields max can be summed
or averadged by using the command SUM or AVERAGE.

n. In FOR conditions, string constants can use double
quotation marks in T, but only single quotation marks in W.

o. Editing is done with control characters in T, but with the
BACKSPACE and LINE/ERASE keys in W.

P. An old version of a data base saved in T is not saved in W
when a command such as SORT is executed.

13



q. The command LOAD can be used to create a new data base in
T, but not in W.

r. The space between fields generated in the command REPORT
when saving the report in a file is included in the field width in T,
but not in w.

s. The expression 1list used in the commands SUM and AVERAGE
need not be specified in T, but must be in W.

t. The command MODIFY is implemented in T. The command CHANGE
must be used in W.

u. In T, the old value is retained when CHANGE is commanded.
In W, each field specified for an edit in the command CHANGE must be
specifically entered when prompted; if not, a blank field is stored.

v. The headings on a report can have 20 characters max for any
column on any line in T, but 10 in W.

3. DATA-BASE CREATION AND ACCESS COMMANDS

Certain commands create and access the data base.

3.1 Creating Data Base

The command CREATE [data base] creates the data base. If the
user does not specify the data-base name (one to eight characters), the
system prompts with "DATA BASE?" RECALL does not allow either binary or
scrambled data bases as RETRIEVE does.

As soon as the command is entered, any data base active in the
system is destroyed. The system prompts with

PLEASE TYPE IN THE STRUCTURE OF YOUR DATA BASE
FIELD NAME ;WIDTH; TYPE ; DECPL

The system then prompts with a field number, and the user
enters the desired name; width; type (I, N, or C); and, if N, the number
of decimal places. If the user prematurely ends the 1line without
entering all the information or enters incorrect information, the system
prompts for each piece of information separately until the entire field
is entered. The user responds to the FIELD prompt by keying the command
RETURN when all the fields have been entered.

14



To prompt for the actual record data, the system first displays
the sequence of field names. The user enters each record that ends with
a command RETURN. He ends the record prompt by keying RETURN at the
beginning of a record. (The character symbolizes RETURN in this
report.) If the user prematurely ends the record without entering all
the fields or if he enters an incorrect field value, the system prompts
for the remaining field values in the record by first displaying the
field name. The record can be continued on the next line by using the
operator "&." The system prints the number of records stored for the
data base, as in this example:

1 CUSTOMER;15;C /
2 AGE;3;I

3 PRICE;8;N;2

4

i

CUSTOMER; AGE; PRICE

APPLE;20;18.10
PEAR;14;22,/
GRAPE;84;171.4Q/

<

3 RECORDS

The values of all character fields are stored left justified in
the data base. The values of the numeric fields are stored right
justified. If a numeric field is specified as having three decimal
places, then, when the value is entered, the appropriate number of
trailing zeros is added (with a possible decimal point) before the value
is stored in the data base.

The data base is now defined and can be manipulated by all the

other commands. However, this active data base does not have any
Permanent storage. Only the command SAVE allows a data base to be
saved.

3.2 Adding to Data Base

The command APPEND (FROM data base) allows the user to add
records to the present data base. If the "FROM [data basel" is
excluded, the system prompts for the records to be entered from the
keyboard as in the command CREATE. If a data-base name is included, the
system prompts with this:

15



MOUNT TAPE AND TYPE CONTINUE

The user loads the tape, and the system reads all the records from the
tape and adds them to the active data base. The records must be in the
exact format as the active data base. If the name on the tape disagrees
with the name in the command, the system prints "WRONG DATA BASE" and
indicates an illegal command. After all the records are loaded, the
system prints the new record size of the data base. The RETRIEVE
modifiers SEQUENCED and FIELDS are not implemented in RECALL.

3.3 Loading Data Base

The command LOAD [data base]l is used to load a data base that
has previously been saved on tape. If the name on the tape disagrees
with the name on the command, the system prints "WRONG DATA BASE" and
indicates an illegal command. The system displays "DATABASE [name] LAST
SAVED [date] HAS BEEN LOADED."

If the user does not type the data-base name, the system
prompts with "DATABASE?"

This command differs slightly from that in RETRIEVE: in
RECALL, the command can be used only to load a previously created data
base, not to create a new data base (also, the word BASE cannot be used
as a substitute for LOAD).

3.4 Merging Data Bases

The command MERGE ON [field list] FROM [data base] allows the
user to merge data from a data base stored on tape into the active data
base. The two data bases must be presorted in the order that is
desirable for the merge. The two data bases also must have identical
record structures. The field list can contain from one to three fields
in the order of the desired merge, as in this example:

MERGE ON AGE, SALARY FROM PERSON

(In RETRIEVE, the ON field list is optional.) 1In the example, the data
base PERSON is merged with the active base with respect first to AGE and
then to SALARY.

3.5 Saving Data Bases

The command SAVE TO [data base] saves the active data base on
tape. It 1is one of the commands that can use only a selected set of
records. The system prompts with

16



MOUNT TAPE TO SAVE DATABASE-TYPE CONTINUE
and then saves the selected set of records.

3.6 Displaying Data-Base Structure

The command STRUCTURE is used to display the field description
of the records. The heading

FIELD; TYPE; WIDTH; NAME

is displayed, and then the field information is given. If the field is
numeric (N), the width includes the number of decimal places.

3.7 Displaying Data-Base Size

The command SIZE displays the number of records in the data
base.

4. DATA-BASE DISPLAY COMMANDS

Commands are available for displaying selected information from the
data base. All commands can have a record range list and FOR condition.

4.1 Displaying Set of Records

The commands LIST, PRINT, and FAST are all used to display a
set of records. The command LIST prints out the field names as a
heading and includes the record numbers. The command PRINT does not
have record numbers, and the command FAST does not have record numbers
or a heading. If no field list is given, all fields for each record are
displayed in the order that they are stored. The field width is used to
determine the space used in displaying each field. One extra space is
placed between each field for clarity. If a field 1list is given, the
display contains the data values for each record in the order that they
are specified in the field list. The number of records displayed is
given after the records are displayed.

For example, if the data base contains the fields CUSTOMER,
AGE, and PRICE and record 5 contains CITRUS;45;21.23, the command SFAST
produces this:
CITRUS 45 21.23

The command S5FAST PRICE;AGE produces this:

21.23 45

17



4.2 Counting Records

The command COUNT is used to determine the number of records
that satisfies a given condition. The system displays the record count.
Without the FOR condition, the command COUNT is identical to the command
SIZE. This is an example:

COUNT FOR SALARY>450Q0 AND AGE<29

4.3 Summing Expressions

The command SUM expression list is used for totalling specified
numeric fields or expressions. There can be five expressions max in the
list. For example,

SUM SALARY; AGE*SALARY FOR AGE>30

computes the sum for all salaries and the sum of the product of the age
times the salary for all records where the age is greater than 30.

The system prints out the expression list before displaying the
sums. The number of records used also 1is displayed. Unlike in
RETRIEVE, the expression list must be specified and only numeric fields
can be used in RECALL.

4.4 BAveraging Expressions

The command AVERAGE expression list is used f£for averaging
expressions. The usage is identical to that of the command SUM.
5. DATA-BASE UPDATING COMMANDS
Commands update the information in the.data base.

5.1 Changing Record Fields

The command CHANGE [field list] allows the user to change
selected records or selected fields within a record. If the field list
is not specified, the entire record is updated. If the list is given,
only those fields are updated. For the range of specified records, the
system displays the following:

[field name] [old valuel?

18



The user enters the new value. This prompt is repeated for
each specified field in the record. As an example, assume that the
record for the customer APPLE contains 32 as his age, and the value
should be updated to 35.

CHANGE AGE FOR CUSTOMER = 'APPLE'
The system responds with the following line up to the colon:
AGE 32?2 35

The user responds with "35," and the record is updated. The

command MODIFY (the same as the command CHANGE, but without the old

value displayed) is not implemented.

5.2 Deleting Records

The command DELETE deletes a selected set of records based on
the range list and FOR condition. If both options are omitted, the
entire data base is deleted.

5.3 Replacing Records

The command REPLACE (field; WITH expression;] [;field, WITH
expression,; . . .] allows the user to replace selected fields with any
desired expression. The command is especially wuseful when the user
wishes to change a number of records in the same way, since the user
need not enter the changes for each record separately as for the command
CHANGE. For example,

REPLACE AGE WITH AGE*2
doubles the value of all ages in the data base. AGE is immediately
updated, so that if it appears in a later expression in the command

REPLACE, the new value is used.

5.4 Sorting Records

The command SORT ON [field list] allows the user to perform an
ascending sort on as many as three fields in a data base. The field
list must be included. (It may be omitted in RETRIEVE.)
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6. REPORT GENERATION

The command [range list] REPORT {[FOR condition] initiates report
generation. If neither the range list nor FOR condition option is used,
all the records in the data base are reported.

After the command is issued, the system dialogues with the wuser
(table IV) after first requesting the user to mount a report tape.

a. If the user responds T, the report appears on the line printer.
Otherwise, the report is saved on tape as a data base with the specified
name. All the records specified in the command are saved using the
fields defined in prompt (table IV). This tape can then be used to set
up a new data base. The user creates the new data base with the command
CREATE and then uses the command APPEND to read the records from the
tape. This feature is especially helpful in restructuring a data base.

b. The name specified by the user is shown on all report forms.

c. If +the answer is NO, the system gathers all the necessary
information from the report tape.

4. If the answer is YES, the system contains column headings and
is formatted into pages 8-1/2 x 11 in. (21.6 x 27.9 cm).

e. If the answer is YES, only the body of the report is double
spaced; headings and totals are single spaced.

£. If the answer is YES, the system accumulates totals of report
columns containing numeric data. The wuser specifies which columns of
the report are to be totalled by responding to the COLUMNS TOTALS
question. Five columns max can be totalled.

g. If the answer is YES, the report shows subtotals for numeric
report columns each time that the value of a selected data-base field
changes.

h. A list of fields (separated by semicolons) is given for which,
after a change in value for any field, a subtotal is generated. Three

fields max can be specified.

i. If the answer is YES, only total and subtotal headings and
values are shown on the report. Individual records do not appear.

j. The column contents are specified. The user ends the prompt
with the command RETURN following the column number, as in this example:
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COL

1 WIDTH;CONTENTS 8;LOT/
2 WIDTH; CONTENTS 8;PRICE*QTY/
3 WIDTH;CONTENT%/

Fifteen columns max can be specified. The system displays a blank space
between each column. Unlike in RETRIEVE, these extra columns do not
count when a data-base tape is generated.

k. The column headings are specified. The system prompts with the
column number. By being separated with slashes, the heading can be
spread over three lines. Each line can be 10 characters max, as in this
example:

COL HEADING

1  LOT/IDENT
2 COST/

The actual page heading looks like this:

LoT COST
IDENT

Lo The columns' totals and decimal place information are requested
for all the numeric fields. The system prompts with the appropriate
column number, as in this example:

COLUMNS-TOTALS; NO SPACE OF DECIMAL PLACES
2 Y;2/
The number of decimal places must be specified. If it is specified as
zero, the field is considered integer. 1In this example, column 1 is not
prompted. This field is character and not numeric.
m. This question is asked only if the user has not requested
totals. During the dialogue, if the display output feature is chosen,

the program is stopped, and the user is requested to type the select
print option desired.

If the heading has been requested, the following block of
information appears in the upper left corner of every page.
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PAGE [number]

DATE: [MM/DD/YY]
DATABASE: [name]

REPORT FORM: [form name]

If subtotals have been requested, the following appears before each
new subtotal group:

*[field name]: [field valuel]

The "*" can also be either "**" or "*** " depending on the line of the
subtotal.

This follows the subtotal group:
*TOTAL FOR [field name]: [field value]

The set of totals appears under the appropriate columns. If totals have
been requested, the following appears at the end of the report:

** GRAND TOTAL **

The set of totals appears under the appropriate columns.

7. EXAMPLE OF RECALL SYSTEM

Figures 1 to 9 illustrate the various capabilities of RECALL.
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CLOAD DCR "RECHLL"
DL

FECALL SYSTEM ~REVIS
CATECMMADDS Y 27 B2
COMMAMD Y CREATE FU_EFILE
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7 HF HFEE
TOUCE LGRS
8 RECORDS
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RECHI MFR LoT SIZE REJECTS REJ. SIFE
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Figure 1. Example of RECALL run for CREATE and LIST commands.
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COMPMAMD? 1 Z:5LIST MFR

RECMO MFE

FE
UCR
HEP
X'

S

.
=l

i

4 RECORDS
COMMAND? 2 4CHAMGE REJECTS: SISE FOR MFR="UCR"

REJECTS 47 5
SIZE 3097 =4

COMMARND? PRIMNT LOT: REJECTS FOR REJECTS>ZE

LoT REJECTS
UCREEHL i
HL@EL &

2 RECORDS

COMHAMDY? DELETE FOR MFR="HAM~

COMMAME? REFLACE SIZE+ WITH 2Z#SIZE: REY. SIZE &
7 WITH CREJECTSSSIZEX+i8@ FOR REJECTS:G
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FECHO MFE LOT 5IZE REJECTS REJ. SIZE
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4 RYB RyFEEs 288 3 i. 44
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¥ RECORDS
Figure 2. Example of RECALL run for CHANGE and REPLACE commands.
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COMMARMD? SUM REJECTS FOR MER="RYE-
REJECTS FOR MFRE="RYE-

= oG

I RECORDS
CDHHHHD” SUM REJECTS+SIZE
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ra FEFDRD
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18 RECORDS

COMMAMD? REFLACE REJ. SIZE WITH CREJECTS/SIZE +188 &
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i
—
|
m

FYE FErdEl =8
HF HFEEL =218
LR UZRZO61
EYE | 1 Dy
R Eyaaz
HF HFEG:2
LR LUCRZaG2
HF HF @@=
RYE REyroddg
LICE LUCRZE6az

I.ﬂ'.
A

AT m R T

B

e

(e LSRR R B0 VRN QRS RY O U
LJVIRS O Y O K E U Y

VB DO D D
\ )

(PR AR X O O T o PY I 1 O PO (Y
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T
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18 RECORDS

Figure 3. Example of RECALL run for SUM and APPEND commands.
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=
Ly

[
e
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28 RECORDS

Figure 4. Example of RECALL run for SORT and MERGE commands.
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COMMAND T SIZE
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COMMARND Y DELETE FOR MFR:>-I°
COMMARD? LIST |
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Figure 5. Example of RECALL run for SIZE, DELETE, and TAPE APPEND
commands .
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CORPARM
FIiELD
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AVERAGE commands.
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COMMAMDT REFORET

STOE —FMOUMT REFORT TAFE AMD TYPE COMTIMUE
CCONTIMUE

REFORET QUTPUT TO? T

FEFORT FORM MAME? FUZE RECORD
UPDETE REPORT FORMT YES

HERDIMG? YES
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Figure 7. Example of REPORT command.
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CATREASE . FUZE
REPORT FORM: FUZE RECORD
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Figure 8. Example of REPORT command continued.
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COMMANDGY REFORET

STOF —-MOUNT REPORT THFE AMND TYFE CONTIMNUE
CLOHT IRUE

FEFORT CUTPUT TO? FILE

FEFORT FORM MAMET BLAME

UFPDETE RERPORT FORMT YES
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i T
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8 RECORDS
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Figure 9. Example of REPORT command to generate tape.
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APPENDIX A.--SUMMARY

It is possible to take the RECALL data base stored on tape and, with a
call to a subroutine, retrieve the fields for each record in the data base.
Hence, the user can write his own BASIC programs to manipulate the data base
that was originally created using RECALL. The two routines are called
DEFFN'81 and DEFFN'82. They appear in lines 9001 to 9011 in the file .ACCESS.
There 1is also a dimension statement in line 1. The user loads the file and
then adds the appropriate statements to define the operations he wishes to
perform.

The user calls DEFFN'81 once to set up the data tape and read in the
structured information. The definition of each variable is given in the
program listing (fig. A-1). The wuser then calls DEFFN'82 each time a new
record is desired. The system returns the set of fields in the array W8$().
The record counter U8 is initially set to the number of records. When it
reaches zero, all the records have been read.

For example, read in the data base that contains numeric information in
fields 3 and 4 that should be checked to determine how many records have
identical values in the two fields.

LOADDCF '"ACCESS"

10 REM** I IS COUNT

20 REM SET UP TAPE: GOSUB'81

30 IF U8=0 THEN 90

40 REM READ RECORD: GOSUB'82

50 CONVERT W8S$(3) TO X: CONVERT W8S (4) TO Y
60 IF X<>Y THEN 30

70 REM FIELDS ARE SAME

80 I=I+1: GOTO 30

90 PRINT "COUNT ON RECORDS WITH IDENTICAL FIELDS 3 and 4-";I

100 STOP
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APPENDIX A

ARIM HEF L@ a1, W2ECAGI22, Ye$E1202a

:':ﬂZ LOEFFM 21 REM INITIATE TAFE RERD: T8=12 o

SAMZRPEM MEE- FILF HHI E: ME—-# OF 28 CHER BLOCKS: ‘T'E‘&' DATE: Y'2-# OF E
. SRECORD W2F 02 -FIELD IMNFOL Z28-# OF FIELDS IM RECORD

HEAZEEM FIELD""J- L =HAME; 9-WIDTH IN BING 1B~-TYFE: 11~DEC. FL IM EIN

':'.Tl'!F' "MOUWT TAPE AND TYFE CONTIKRUE" (DATA LOAD "STRUCT" :DATH
HWEE, WA, YRS, YR, MBS, 2R UB=NEAYE  DATA LORD "FILE": RETURH

ASLEFFH 22 REM READ RECORD: SE=26 )

EEM TE-BLOCK COUNT: S28-CHAR COUNT;: US~EMD OF FILE IHDICATOR: M2

FOO-ARRAY OF FIELDS IM CHAR FORM

"ﬁrrﬂp RE=1T0 F2:AS=VALISTROKSEC(RSY, 9,100 WSS CREY=" " FEsy
HOFETE=SE4L ) IF SECZATHEM 2969 <s=j.Tg—Ta+1:1F TECAZTHEN 2082 LAT

FOLOAD we$¢) : To=1
BARINE=GE IF SE+RS-1CIATHEN S@18: ME=21~S8

DOLENE=0S-ME CSTROMSECRE), PE, HED=STROYSFC T2, S8, NS | SR=SS+N2~1  FS
SFEANS D IF RESDETHEN SO52

SELAMENT RS US=U2-1 - RETURN

Figure A-1l. Listing of ACCESS.
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49
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APPENDIX B.--SUMMARY

Appendix B gives a brief description of the program developed to
implement the RECALL system. The data base is organized as a sequence of 20
byte blocks. Each record has its fields concatenated with no separating
characters. However, every record uses an integral number of blocks. Hence,
if the actual number of characters in the record is 61, four blocks are used,
but if the number is 60, then three blocks are used. There are 12 blocks to
a sector, i.e., the space permitted for a Wang physical record (max 253
bytes). At any time, five sectors are in memory and are called a page. The
remaining sectors are saved in temporary storage on the removable disk (line
2080 to 2399).

A description of the important variables in the program is given in
table B-I. The precedence table used for evaluating conditions is given in
table B-II.

The main program is stored in the file RECALL. It handles the general
structure of a command and contains all the general-purpose subroutines. The
file RETRL handles the commands QUIT, CREATE, APPEND, LOAD, SAVE, and CHANGE .
The file RETR2 handles the commands MERGE and SORT. The file RETR3 handles
the commands LIST, PRINT, FAST, STRUCTURE, SIZE, SUM, AVERAGE, COUNT,
REPLACE, and DELETE. The file RETR4 handles the command REPORT. The
definitions of all the subroutines are given in table B-III. The listing of
all the program files appears in figures B-1 to B-5.
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TABLE B-I. VARIABLE DEFINITIONS

Name

Meaning

Data base format

RS (1-60)

R1
RO
R2
R3
R4

Page of blocks

Present block index within page

Present page index in memory

Number of blocks allowed in memory (60)
Last-used character index in present block
Number of sectors per page (five)

Structure file

F$
F&4
F1$
Fl
Fs(1-17)
FO
Range list
R6
RO(1-5)
R1{1-5)
General
co
BS(1-15)
Lo
L$15
c
€s$(1-12)
c15(1-12)
FOR condition
DS(1-12)
PS(1-80)
DO
DI
D2
E4
E5
E2
El
E(1-10) -
TS(1-10)
E3

File name

Number of blocks in file

File date

Number of blocks per record in file

Field format for record (bytes ! to 8: name, 9: width in
BIN, 10: type (1,C,N), 11: number of decimals in BIN)

Number of fields in record

Number of range pairs
Starting record index
Ending record index

Command index

Field values for record

Number of fields in field list
Field index table for list
Count on /0 buffer

1/0 buffer for records

1/0 buffer for records

Conditon string stack

Condition operator stack

Number entries in condition stack

Value of condition (1: true, O: false)

Position of first condition stack entry following FOR

Number of string constants in stack

Number of numerical constants in stack

Number of string expressions less constant in string
stack

Number of numerical expressions less constant in
number stack

Condition number stack

Temporary terminal stack

Number of terminals in temporary stack
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APPENDIX B

TABLE B-

I. VARIABLE DEFINITIONS (Cont'd)

Name

Meaning

SORT-MERGE

DS (1-12)
18
8$(1-3)
B$(6-8)
Ek

Q
RO(1-2)
E(6-7)
E(9-10)
RO(3-4)
E(4-5)
G(1-3)
E(1-3)
RI(1-3)

Qutput buffer to temporary disk tile

Count on blocks in D$

Field values for first file

Field values for second file

Number of pages for command SORT

Number of records in present page to sort
Index of last record for files 1 and 2
Index of record processed for files 1 and 2
Fetch indicator for files | and 2 (1: fetch)
Block index for files | and 2

Index of sector for files | and 2

Block index for field in record

Character position for field in record
Length of field

Report variables

H$

ES

G$ (1)
G$(2)
G$(3)

GS (4)
G$(5)
G(1-5)
x2$(1-15)
X3$(1-16)

$$(15,3)
H$ (1-15)

T

T2

T3

Th
xk(5,1-3)
Xk (5,4)
M$ (1-3)
K9

Data base name

Report form name

Heading indicator

Double space indicator

Totals indicator

Subtotals indicator

Summary report indicator

Index of subtotal item field

Width of report column

Pointer to first position in condition stack for
expression

Heading table for columns

Report column information (byte 1: type [C,I,N],
2: total [Y,N], 3: number of decimal places in BIN)

Page count

Line count

Number of columns

Number of items

Column subtotals

Column grand total

Value of subtotal item field

Pointer to last position in condition stack before
column contents information (i.e., last position
of FOR condition)
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TABLE B-11. PRECEDENCE TABLE FOR

CONDITIONS
Code Precedence Name
1 0 Numeric field name
2 0 Numeric constant
3 0 Character field name
4 0 Character constant
5 15+0% (
6 0 )
7 13 D
8 12 *
9 12 /
10 1" +
11 11 =
12 10 <
13 10 >
14 10 =
15 10 #
16 10 <=
17 10 >=
18 9 NOT
19 8 AND
20 7 OR
21 10 IN
22 10 NOT IN
23 14 - (Unary)
24 6 WITH
0 FOR
0 H

*Precedence is initially 15, but is
stored in the stack as 0.
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TABLE B-111. SUBROUTINE DEFINITIONS

Index Definition

1 Reads in field from input string

2 Initializes data base

3(CS$,N) Checks for reserved word C$

4 Converts string to number

5(N) Retrieves page containing record N

6 Loads data base tape

7 Fetches record and checks for condition (l4=I]

indicates record is to be used)

8(M) Stores field in record

9(N) Retrieves field index from field-1ist table
10(N) Stores field index in field-list table

12 (M) Retrieves field in record

13 Retrieves record

14 Stores record

16 Stores FOR condition on stack

19(X1,%2) Evaluates condition stack over indices X1-X2
20 Stores data-base structure for field

21 Reads and stores data-base field value after
validation

23 Reads and stores field list

25 Adds constant or field to evaluation stacks

26 Checks for string in string

28 Retrieves expression as string for updating field
29(Y) Converts number to string in proper format

31(X) Saves page onto disk
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TABLE B-111. SUBROUTINE DEFINITIONS (Cont'd)

Index Definition
34 Transfers temporary disk file onto active disk file
37 Saves block onto temporary disk file
4o Selects temporary file for SORT-MERGE
k1 Defines location of SORT-MERGE fields within record
42 Fetches field value from active file
43 Fetches fleld value from tape file
Ly Compares active and tape file and performs merge
4s(v) Loads sector for file U
46 (V) Fetches field value from file U
47 Compares field from two files and performs merge
53(X,Y) Stores field or constant index in conditional stack
54 Checks for field name (X=1 if there is a field name)
63 Updates character count in field retrieval
68 Fetches record to save in 1/0 buffer after checking
FOR condition
69 Fetches record to save in 1/0 buffer
70 Fetches page from disk
71 Stores page onto disk
91 Prints page heading for report
92(J,K) prints subtotal item field value
93(K,Y) Converts numerical column value to string
94 (T) Right justifies numerical string
95 Increments line count
96 Prints subtotal values for numerical columns
97 Prints column values and updates subtotals
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APPENDIX B

'F . B
2@C0M TFO4E1 E
GOS, DL%clE0Em
22 COM I.RE. R4 Fl FS. L, I4, RE. Pl Fd, CEL T:L, Fa Rl B, e, 4, B30 ML H.
I7, I9, K%, 0 0, 16, LE. K, D5, D1, D2, D3, B3, I8, EL1. E2. EZ %, 13, IS, B4, ES, U
ZOLATA "HAME", "WIDTH". "TYRE", "DECRL™, "a", W0, 0o gn wen ngu n_n
o T, S e T, YRR, YR, TN
GEFOR I=1T0 4 :READ FIS$CI2HEXT I:FOR I=1T0 11:READ OFCI HE=T I:
FOR I=1T0 4:READR NECTIDHEST I:FOR I=1T0 24 READ M BIMCRECTII =4 H
ExT I:R2=6@; F4-Q.F1 1 ’

SEDATH O, @, 8, 8, 15, 3, 13, 12, 12, 11, 14, 18, 18, 16
-

SH0N ERROR Bf, CEGOTO 7O:G0TO 36

THRREINT "ERROR ": E$; "—LIMNE "; C£:G0TO 168
SEACATA SAVE DO OFEM R TEME , 2030, 2329 :0ATA SAVE DA RO2I99, B9 END

iRy Hirj E.

5438 RLEPRERET, BESAT MR ES:

Ll Ef 1_):U;FEVCHW1JU$ a1 MHE 4“E;L&$"

1]

l__._l
=

SAE, 18, 16,

I.L'

RV L

fen]

s 1

INT "RECALL SYSTEM —-REWISION

L]

A22STEN CINPUT "DATECFFATD Y o

|"’| T‘ DA

THEH 128 REM READ RANGES: FS=1
HUMCAED  IF L=BTHEN 22@:8$=STE€H$J1;L?:GGSUE ‘4 IF I4=8THEM
F FS=2THEM 156:RE=RE+1: FEREI=N: RLIRE =)

=STROAE, L+1)  AF=STRCAF. L+1)  IF H$=”1“THEN 128 IF A" "THE

'R
$
BOE, E4, ES. RE, 02=8 :REM READ COMMAND: INPUT “COMMAMND", A% IF NUMOA
5]
L

$=STRCAS, 20 : GOTO 116

BRLCRE Yot | oot GOTO 128
1ERRE=1: RELL =1 RL 1*—F4;F1
17EREM READ COMMAMND TYFE
1SE0ATH “HHI“.“CEE"-“HFP" “SAYY. ULOA", “CHA", "LIS", "FRI". "FAS", "R
EF", "COUN, STR, “SIZ0, "SUM", “RYE", "DEL", "MER", "SOR"
LSBRESTORE 44 AF=STROAF, POSCA$IIY "2 CLF=STROAS, 4, 3010
SEE FOR [=1T0 15:READ C2%:IF C2FCOCLFTHEN 246 08=1:I1=13
S4BNERT 1:IF CECHATHEN 225

SZBPRINT "ILLEGAL COMMAND":GO0TO 180

225 IF Co<F1aTHEN 238 IF STROAF. 4, 12<H"0"THEN 236 CE=13
SEAAF=STROAF, POSCAE=" "o

222 IF CBXeTHEM 223 IF W=1THEN 245:%=1:0ATA SAVE DC CLOSE.LOAD [

C R"RETREL"244, 1158

22Z IF CEXloTHEW 234 IF YW=3THEHW 245:v=Z.DATA SAYE DC CLOSE:LOAD
LC RYRETRZ" 245, 1158

ZE34IF CE=13THEM 2Z5:IF W=2THEN 245:%=Z.DATA SAVYE DC CLOSE:LORD D
C EYRETREZ"248, 1156

Z235IF W=4THEMN 245:%=4:DATA SAYE DC CLOSE:LOAD DT RYRETRS"246, 115
&

248 REM 4o+ START OF COMMANDS

245 REM

1138 -REM #44« ENHD OF COMMANDS

Figure B-1l. Listing of RECALL.
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ADEFFR L REM READ IN MEXT FIELD: IF CL$<>"CHR"THEN 1178: I1=1:E
12 RETURN
11fuxk AF="L"THEN 1175:B$=A%$: I1=POSCA$="; ") IF I11=08THEM 1186 IF
Ci=1THEH 1190 84=STRCEE 1, T1-15  GOTO 1266
TLFSIMPUYT /F:GOTO 4176
1L2EAF=" " IF BE=" "THEM 1246 I1=1:00T0 1218
TSBEF="
LZEBRE=STROAF, T1+10 ' [1=1
'"1BPFTHPH
LEEaDEFFH - 2 FE, B, RE RA, F4=0: DBACKSPACE BEG :L=POSCAICSY "3 IF L
—4THEN lREB.Fi STROAE, L) RETURM
ASEETHFUT "DATABASE. F$ : RETURN
LT2AEDEFFMN 2008, M)
-kJmlF LEMCAFICHNTHEN 12600 IF STROA$, L. HY=CETHEN 1276 A$=STRCA%, 2
CGOTO 1256
AEEEM=E  RETURH
1ZFERAF=STRCAE, N+L)  AF=STROAS, FOSCRECS" ")) RETURHM
AXBEDEFFH A REN CONVERT TO NMUMEER ) . -
AEHAIg=E IR BE=" CTHEM 1366 IF NUMCES =0THEN 1306 IF HUMCESYCLE
HUBFITHEM 13608 CONVERT BETO M Id4=1:G0T0 110
SAARPRIMNT "TLLEGAL NUMEER"
LELBRE TURM _
1ZZEDEFFN S 5TOF "MOUNT TAFE AND TYRFE COMTINUE": 1F C@-sTHEH 13225
LPATH COADN "STRUCTY . DATA LOAD GE, 19 HE, F1, FE£C), FB:ROTA 1%
SOATH L.OAD "STRUCT" :DATA LOAD GE 19 .
FIF AF=GETHEMN 13Z38: PREINT "WRONG DATHEASE ", uys- o= PETURN
BDETA LOAD “"FILE" :RETURIN '
:4ULLFFN <MY REM STORE FIELD IM RECORD: K=1
AR ==RAL U IF RICZATHEN 13760 Ri=R1+1  R2=1 .IF R1<=RETHEN 1%7€:G0
Ll “fl PH—PH+1 Ri=1
LETBGOSUE 82 STROR$SCRLY, R, I80=STRCES, k., I2) - K=K+18: RI=R3I+I8-1.1
FOFDATHEN 1256 RETURN : '
14G8DEFFH120M) ( REM RETRIEVE FIELD IN RECORD: Bf=" M. p=q
THIBRI=RE+1 IF RICZATHEN 1448 RI=1:R1=R1+1:IF Rj4—RJTHEN 1428 GO
SUE 7@ RE=RE+L  Ri=1
142@80=C4+1  IF CXI2THEN 14268 CHFCCI=R$(RAY GOTO 1346
FAZACLECC—-120=R4 R
1443G05E "S53 STRIBS, b, 1€)= qTF\Pilhi) FZ, 182 RE=RI+IS-1  K=K+18: ]
FM>ETHEMN 1416 RETURN
147BDEFFMLZ REM RETRIEVE RECORD
4°UFHP I7=1T0 Fo. GOSUE TAZCYALCSTROFFCITY, 9000 B 17 =B4 MENT I
TRETURHM '
14HULEFFN'14 FEM STORE RECORD
150EFOR I7=1T0 FO:B$=BECI7T)  GOSUE f&tVHL(ETRcF5t1?>,9)>>:NEKT 17
CRETURM
LS1EDEFFN SCM) - REM INITIATE FETCH: HN= (W1 0okF 1+
LEZEFS=INTC(H-13/RE) R1=HN-FS+RZ~1:  DEACKSFPACE EBEG  IF NCLTHEN 152
BIDSKIP FS#R4S: GOSUE “76:RE=FS: GOTO 1526
LEVSRE=H | R1=—F 1
1EZERE TURN ) _
LSABOEFFH SCHY (L=VALCSTRALE, N> RETURN
ADSEDEFFH 1GECNY (BINCSTRCLS, N )=1 : RETURN

Figure B~1l. Listing of RECALL (Cont'd).
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ASGHDEFFN- 16 REM SET UF FOR COND:EX, I15=@

1.576IF ASLOT "THEN 1588: 16=1:G0OTO 1204

ASSEEF=STR{AL, 1. 1) IF BF<" "THEN 1596 AF=STRCAF, 2> GOTO 1586
ASREIF BSCOUL"THEMN 1666 TMNFUT A% GOTO 1570

TEBAIF E$C3V "THEM 1626 AF=STROAZ, 20

1518IF EZ=GTHEM 1S768 FOR I=EXTO ASTEF —i:DE=0E+l  PEODE=TE0T Y (HE
11 EZ=6:G0T0 1578

TEZAFOR T=1T0 11 :IF BFOOFCIITHEN 1848 K=T4+4: IF (K-12)4(K-13)<>6
THEN 1538 IF STROAS, 2, 10 "="THEN 1630 K=K+4 AF=STRIAE, 20
LEIORE=STROAS, 20 GOT0 1866

1EAEHERT 1:IF BE<I"VTHEN 1668 E4=Ed4+1  AF=STRCA%. 23 L=FOS{RAg="""
10 IF LODRTHEM 1656 1622 GOT0O 1863
1ESADECESI=STRIARE, 1, L—1) A$F=STRLAE, L+10  GOSUE 5304, E4) 1 GOTO 157
(4]

1EERES=STROFA$. 1. 30 FOR I=1TC 4:IF BFION$CIDTHEM 1686 :K=I+17:IF &
Tmcﬂs,w.:)fw"ru"THEN 1570 AF=STR(AS, 2 E=22

LEVERF=STROBE. 40 GOTO 1266

1GRUH&ﬂT 1: L NUM\H$‘ IF L=GTHENM 1706:IF LILEMCAEITHEN 1696 L=LEN
CRED

1ESAES=ES+1  COMVERT STRAA$, 1, LXTO ECES) GOSUE “EBICE, ES) : A$=STRCA
£, L4 GOTO AS7a

170EEE=AF  19=6

171RNE=STROAE, 1, 1) GOSLE -S54 IF ¥=@THEM 1726 I2=12+1  AF=STRIAS, &
FGOTO 1716

17261F I9=GTHEN 1796 B$=STRCES, 1, 12D

ATEGIF EBFCO"FORYTHEN 1746 DZ=DE+EZ+1  GOTO 161/
APAEIF BEFSIUFROMTHEN 1756 DZ=0@+1 AF=STRCAF, FOSCREC" Y1) RETUR
h

PEETF BFCOUWMITHYTHEN A7EG: K=24 GOTO 1248

AFEEFOR I=1TO F&: IF Est"TP-Fsil))i,S}THEN AV =T TF STROF$0I
SAENE"CTHEM 1776 H=: :

LPPAGNSUE “S3¢H, 1) :GOTO 1578

17EBHNERT 1

1P2al =2

1EEAIF TECHITHEN 16308 IF EZ<OATHEN 18416 RETLRH

11 BFOR Iq—EzTo-lgTEP —1  DE=0E+1  PECDEI=TECTID  IF WAL CTHEC IR 25
THEN 1826 2 RETURM

LSTENEXT Iq RETURN

1536TF I&C22THEN 1846 RETURN

184BIF EICFATHEN 1876

1256 TF EZ=@THEN 1856 IF K<OLITHEN 18568 N=VALCOECALCTECEZI D) (K=
HEOIF MOETHEN 18658: IF ¥D11THEN 1866 K=11

AHSEEI=EX+1 BINCTECEZ) =K GOTO 1574

1870IF VALCTECEZDI MCOSTHEN 1886 IF K<IETHEN 1856 EZ=EZ-1:60T0 157
I

18UETE VAL COFLVAL S TECEZI DI DCVAL COECKDI D THEN 1856 : DA=DGA+1 P DEY=T
FOEL) EZ=EZ-1 GOTO 1246

1ESEDEFFH SZ 0, ¥ DE=DE+1  EINCPF DAY Y= DE=DE+1  BINCFF (DAY Y=Y RE

TN
12EADEFFN 54 K= IF X$=HEXC(ZEDTHEN 12314 IF HF{HEXCZEITHEN 1926: 1
F XEIHEX SR> THEN 197@.IF KESHEXCIFOTHEMN 31916 IF XKE>=HEXCZRITHEM
§ S

Figure B-1. Listing of RECALL (Cont'd}.
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19.4DEFFN S5 IF IPDZTHEN 1948 E1=E1+1  GOTO 1956
194BE2=F2+1
JHbUIE— IS5+ “=VALCPECIS) ) : RETURN
LEEADEFFN 28 FOR I7P=1T0 LENCEEY—LENT A+l IF AFCSTROEE, 17, LENCE
FYITHEM 12976 I7=1 RETLEH
LRPEHEST 17 ?=@EEETHPH
A R ol G e = A A el =6 ES=Ed  El=ES
TFOR T3=WATO H2. I7—VHL FECISIY CIF ITSTHEN SEtd GOSUE 250N
ST 'HHH,?UIH.:Q’U.?H<Q
HACRVERT BFCHEITO ECELY GOTO 2455
ECELI=ECHDY CGOTO 258
IDECEZ d=BF MY  GOTO 2966
IDECEZ =00 GOTO 23
BIF E1=ESTHEN 2553 IF E1<2THEM FASE W=ECEL -

CIF EZITHEM 2676 Af=DFCES—10

. 1268, 2146,
ﬁ-zlﬁﬁ~2’EB,¢292. «mm.;gia,zzs@
“fuuTu 2EaA

=Y CGOTO 23

r=msSY  GOTO 2396

"HIF FEATHEN 2136 ¥=¥+% GOTO 2329
AHETRODECEZ L0, LENCRE)+1)=E3% F'~F“ 1 GOTO FAEE
S =N GOTO 2390

SLOHIEF EZUCEATHEN 21660 IF oy
SAREIE AECBEFTHEN 2330 GOTO
SAVEIF EZCHESTHEN 2980 IF M
CLREEIF RESEFTHEM 2336 GOTO 23a0

EZCFESTHEN 2266 TF H=%THERM ZESE G007
AE=BETHEMN 2336G:G0TO 23

EJPEATHEN 2226 IF W«
HECIEETHEN 2336
5 FEATHEM 22 TIF Ma=
HETF AFC=BETHEN 2336 GOTO 2340
BIF EZCFE4THEN 2260 0IF #=rTHEM SESH GOTO 2373
GZERIF RA¥D=EFXTHEM 2338 -GOTO 23403

- GOTC

2ATEL 21TE, 2196, 2216, 22

AR GOTO 2ETH

SESEGOTO 2EPE

U GOTO SETE

A GOTD 2376

BECELY=1~ECELY | GOTO 2468

- OMEWCRBTHEN 2256:60T0 2378

TEUE 250 IF IT=1THEM SZ38:GOTY S

JE CZECIF IP=1THEN 2348 G070

A r=EeECELY (GOTO 24md

C2EDE=ISGOTO Z46E

E1+1=1GOTO 2256

E1+10=m

SHEL=E1+1:EZ=E2-2 GO0 248G
AEVEA~10=1: 6070 2256

FLEEEBEY:N

FIEACLISEL-1 GOTO 2480

ETHHEL=EL~1 ECEL =Y

PABELHENT IS

SHLETF E1CHESTHEN 2420 : RETURN

<9280 1=F (ELY  RETURN

Figure B-l. Listing of RECALL (Cont'd).
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Z4ZEDEFFN7: 14=1  R3=20: GOSUB 12 : IF D2=0THEN 2440 GOSUE “19<¢D2, D
Wy 1F DLI=1THEN 244@:14=0

ZASERETURM

SASHLEFFM 23 16=0

295aTF AF=" TTHEN 2480:E1SUE “16: IF IS=2THEH 2496 IF DE+CDZ-1)=0
THEN 2422 4=D6: IF DZ=ETHEN 2476 ¥=D2-1

SAVEFDR LA=LTO ¥A2: I=WAL CP$C2%LAD D GOSLIE “1B0LAY  MEXT LE:RETURM

SAEEFNE 1=1T0 F@:GOSUE <1810 MERT 1:LG@=Fa

A ERETURN

ZEARDEFENS 22 T6=VAL(P$CDI+2) ) H=A - IF STRCFSCIEY, 18, 1)< U THEN 3
Hi@ BF=DFCED Y (E2=E4:G0TO 2518

SS1ETF STROFFCIEY, 18, 43="T"THEM 2515 M=YALCSTRCFFCIEM, 1100
PEISGOSUE C2RCECELY )

2EAPCES" " STROCE, 1+YALCSTROFEC TS, S0 =L ENCES) Y =E4  BF=CF

B TR =EBx  RETLRN

b;BDEFFH’”Q(?) ML=T24T Ced @~ H  COMVERT MATO B, CH###88 888840  E1

2h341F STROESE, 1, 12<"AYTHEN 2546 IF LENCEFICH+LTHEN 2548 BF=8TR(

b, 20 GOTO 2536

-:TABIF ML»=ETHEM 2556 T=LENCES)  STRIRE, 20=R% STR(EX, 1, 1L0="-" EB%F=
SiCEE, 4, T+

ZﬁhﬁIF H=GTHEN 2556 T=LENCEE)Y (STRCES, T-MH+Z 3 =STROEE, T-H+1)  STRCES

o T=HEL =m0 .Ef—fTR(8$,1JT+ﬂ?

SARBRETIURH

ZEEADEFFH 210N D IF FlsI-IHNTCFL+I/RZ0+RI=GTHEN 25928 1F JC3RLY hﬁTH

I Zebi

259 BNBARCKSPACE R2A125% GOSUE 71

PEGHERE TN

2518 PEFFH”34'DHTH SHYE DC #2, EHD DATA SAYE DO CLOSERZ  DATA LOA

I DOOFEN FH#Z. TEMP , 2686, 22232 DBRACKSPACE BEG

RELEDATA LDHD DC #E, CFOY L IF END THEMN 2EZ6 - DATA SAYE DI CFECOH .GAOTO

26380 DATA SAVE DC CLOSE#Z: F4=I9+F1 'RETURH

PEAGEDEFEN 27 13=194+1: IF COL2THEM 2E5@ . DATA SAYE DD #2, CFOFOR ]
Bl TO 12 CECIS=CL$ IS0 (HEXT 15:C=C-12

PESERETURN

FERADEFFHEX  18=M:IF RE+M-1{Z1THEMN 2Za7@: 18=Z1-RZ

2OFAM=M--18 RETURN

2EREREFFNPEFOR 2=4T0 R4:DHTH LOAD DC DAFC) - FOR W=1T0O 12 RF((Z~-
AAEL2HNI=DARCWY CHNEXT WO NEXT Z2:RETURH

HEGEDEFFH YL FOR Z=1T0 R4: FﬁR W=ATO 12 DAFCED=RFCZ-1 0012410 HEX
T W:DATH SAVE DC DAFCOO I NEXT 2 RETURN

Figure B-1. Listing of RECALL (Cont*d).
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ZABLATA 1LOMD DG OPEN RTEMP | 2626, 2199
2450H O3 GOTO 256, 2608, 620, 750, 728, R4

: “EATE GOSUE <2
S7AFRINT “"PLEASE TYPE IN STRUCTURE OF DATA BASE" :PRINT :FOR I=1T
{0 ZPRINT F2FCIN " " (NENT I:FRINT Fagrd)

2eAI=0 PRINT Fael; : INPUT At

BI=I4+1 GOSUE “26:0N I1+1 GOTO ITGE, 290, 310, 236

FGAIF I=1THEM 246

SIAPRINT F2FCId @ INPUT AF:GOSUE “20:0H I1+1G0TO 310, T26, 216, T30
ERAI=I4) GOTO 316

2ERFE=Fa+l  FEIFAI=F3§ FS=FS+VALCSTROFZE, 9))  GOTO 286
BAAFL=INTCCFS—1 0k, BS+1.

FSEFISRELPRINT CFOR. I=1T0 F3:PRINT STROFSCIN, 4, 8 " %  NERT I1:FR
IMT

TEBRL=26 I=0" INFUT AF

I7RI=I+1 GOSUB “21:0N I1141GOTO 320, 376, 290, TS50

FUAIF I=1THEN 416

FRERINT STROFECI)N, 1, 825 INPUT R GOSUE 21 OM 11+1GOTO 296, 466,
A, ZER

AERI=T+1GOTO 3903

HLOF=RE+R2 IR :PRINT F4/F1: "RECORDS " GOSUE <71 GOTO 106
GHDEFFMN - 23

4ZAGOSUE 71 :1F I1=ATHEN S16: 0N IGOTO d46. 4EH, 386, HOH

A4GIF LENCESICITHEN 456 PRINT "FIELD TOO LONGY : I1=2-GOTO Si6
GHBSTROFZE, 1, € =R%: GOTO 516

ASEGOSUIE "4 IF I4=1THENR 476 I1=2:G0OTO S18

AVBBINCETRVFZE, P+I00=KIF I=2THEN 516 I11=2: GOTO S16

GEGIF BF=CCUTHEM 496 IF B$="1"THEN 496:1F E3="N"THEN S8G:PRINT »
ILLEGAL TYPE?: I1=2:G0TC 516

4IE11=7

SEOSTROFIE, 168 =B%

S1ARE TURN

SZBDEFFN- 24,

SEE50SUE 1. IF I1=BTHEN S28 MEVYALCSTROFFCI Y, 8Y 3 IF B$=" “THEM &1
el

SHEIF STROFECIN, 10, 10="N"THEN S€G:TF MI>=LEN(BE)THEM S50 PRIMT "F
TELD TOO LONG®: I1=2: GOTO €26

SSRIF STROFECIN, 16, 1D="C"THEM 516

DEBIF NUMCBSI >=LENCBEYTHEN S76: PRINT "ILLEGAL MIMBER" : I1=2 :Guf0
20

SEACE=" " GTRICE, 1+M—LENCES) ' =B%  B$=03 : GOTO S10

SHEN=VAL CSTROFSCID, 1100 L=POSCBS=". ") IF L<MAITHEN 598 STRCES, LEN
CREI4LD=" " | =LENCES) (GOTO SH6
DSEIV=LENCSTROBE, L+1, LENCESY—L) ) (IF I7=NTHEN S6G:1F I7<NTHEN S@@
(EE=CTRCBS, 1, LENCBS) -1 GOTO 596

ERAETRCES, LENCBS ) +1)="@" : GOTO 550

FLBREM STORE FIELD:GOSUB “8CM): IF ICOFOTHEN 620 :11=3

R2URETURN

-

Figure B-2. Listing of RETRI.
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EZEREM k+APPEND ,

E400E0S0E " DCF4-F1) :DBACKSPACE R2/125:R1=R1+F1: IF A$=" "THEN IS&
GOSUB “ZC"FROM", 4> IF N=@THEM 228:GOSUB €:IF I9=@GTHEM 2ZA
CSBDATA LOAD C$C):IF END THEHM 7i@

EVaFOR J=1T0 12 _ ,

E2ARI=R1+1: IF RIDRITHEN SS6:R$CR1I=C$CI) GOTO 7EE

BYBGOSUE “71:RO=RE+L:R1=6"GNTO 56

PEBMEXT J.GOTO €50

PABF4=F4+19:GOSUE ~71:REMIND :GOTA Led

CPEZAREM 4+l OAD

 7EOGOSOE "2 AF=F$ . GOSUE “6:1IF I9=BTHEN 27@

F4BPRIMNT "DATABASE ;G LAST SAVED ": H$: " HAS BEEN LOARDED. " :F4
=@:GOTO €56

FEEREN 44 SHY _

TEBGOSUE “3("TO", 25 IF M=ATHEM 2zo

TrEGE=STRCAS. 1, POSCAE=" UAX I FAFSSTROAE. POSCAE=" "J)  GOSLE ~1&: IF
E=2THEN 22

PEBSTOR " MOUNT TAPE TO SAYE DATABASE-TYPE CONTIMUE" :REMIMD :DRT
A SAVE OREN "STRUCT":DATH fﬁve G, F4. F1$. F1, F$0), FB:DRTA SAYE EN
Ir CDATA SAVE OPEM "FILE":C=

7HRIS=0.FOR I-1T0 RS:GOSLE ’HkPB{I))

BEGFOR J=RECIDTO R1CID :GOSUE 'ee IF I4=1THEN £18:C=C-F1:G60T0 S26

E1AIS=19+F1: IF C<=12THEN aze:DHTH_SH¢E CHCY FOR K=1T0 12:C$KO=C
L$CKY HEXT K:C=0-12 ,

E2ENEXT J:MEXT I:IF C=ATHEM £36:DATA SAYE C$O

HIADATA SAVE END ‘REWIMD :DATA LOAD "STRUCT" :DRTA RESAVE G3, 19, F
1%, F1, F$C), Fa; PEMIND L GOTO 16@

SABREN #*CHANGE ; GOSUE “2%:IF I&=2THEN 220:FOR 12=1T0 BE:GOSUE °S
CRECIZM FOR J=RECIZOTO R1CI2):C=0:GOSLB “7:IF T4=GTHEN 56
STEFOR [4=1T0 LE:GOSUE “SCI4) PRINT STROF$CLY. 1. 825" " BECL)Y; E¥
CLy=" ":INFUT B$CL)NEXT I14:RZ=26:R1i=F1-F1:FOR I=1T0 F:GOSUE <2
3 NEXT 1

SEEGOSUE “31C125 NEXT J:NEXT 12:GOTO 108

TESIDEFFN- 69 FOR 18=1T0 Fi

AEEZRI=R1+1: IF R1<=R2THEH 1682 :00SUE 70 RE=RE+1:R1=1

1HEEC=C41: IF CHOL2THEN 1684 C$CCO=RFCRL) (GOTO 1085
ARSACLFCC1Zd=RECRLY

1BSSHEXT I8:RETURN

LESELEFFN ES: T4=1: IF D2=GTHEM 1887 :GOSLE “7:RETURH

LRSPEOSE “69

LEEERETURN

Figure B-2. Listing of RETR1l (Cont'd).
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Z2N80ATH 1LORD DC OPEN RTEMP . 20868, 2399
SAS0N CA-16G0T0 256, SR
ZSOREM ##MERGE : GOSUR ~Zcvan", 23 IF N @THEN 228 GOSUE “23:IF I1&=2
THEN 226 IF D2{3DO+1THEN 226 GOSLIE (IF I9=@THEN 226 :GOSUB ~46:
GOSUER 91
LEEDATA LOAD. C$C) . DﬂTH LOAD C1$0)  GOSUR “Sq4): I1= Fa,F1: 12=19/F1:
1,P°-l Rl. I7=4-F1: 1§=
FEIF (I1+12#41=ATHEN 39@ Gosue <42
TP4IF CIZ4+15@X2=BTHEN 296 GOSUE “42
HERIF TA+I2+2=BTHEM 268 GOSUE 44 G0TO 27A
FURIF=CF4+ 12D F1 DATA SAVE DC #EaDii):GDSUB TE4REMIND GOTO 160

18DEFFN- 4@ SELECT #2316 DATA SAYE DC OPEN F#2, TEMP + 2828, 2399 R
T LIRA
ZEDEFFM 41 IF LB<ITHEN 336 La=3
~<MFHP I=1T0 L@:GOSUB “9¢I): %=1 IF L=L1THEN Z48:FOR J=1T0Q L—1: %=
PVELCETROF$CIN, S0 HEKT T
FAREC I SR-1—TNT O Cl—1 )%, @5 IHDA LI)=IHT(iﬁ—1}$.BS):RifI)=UHL(STR(
F*“L‘ BAYHNEXT I1:RETURM

ﬁCFFFH A2 I1=T1-1 IF I1<ATHEN 275 fp1= R1+F1: IF R1C=RZTHEN 266G
TYECR1=1
-UFDP I=170 LG K—Pl+4&1):R5=EQI):B$(I)=" TiM=RLCI N T=1
'WPT-P7+1'IF RECZATHEN Z76:R =K+1.

“EL=M FE+M-1<21THEN 273 L= J..—F!E
A EM=- L STRY EFCIY, I, LY=STRORSCK Y, BRI, LY RIE=REZ+L-L: J=J+L IF M>BTH
FHOZES MEXT T:RETURN

q*-w

AFSEECII="T  BET RN

SEADEFFN 42 12=12-1: IF IS<ATHEM LT IT=IVHF1 . IF IT<13THEN 396 FO
BOI=1T0 12 CHFCII=CAE0Id NEXT I - DATA LOAD CA$Cy  IP=I17-12

LAGEFOR I=ATO LB K= I?+P&I“ FE=ECI) BFCI+5)=" ”.H=Ri(l):J=1

FHAREISRI+ L IF RICSATHEM 485 BE=] 0 K=kl

GHEL=M IF RE+M~1 <21 THEN GE5 L=21-R32

SESM=M=-L : IF K<1ZTHEN 316 TR EBFCI+50, I, LY=SSTROCLE K- SR LY GO
Tir 428

41@ETH(B$(I+S),J»L)=STE€E$tK),.EJL)

AZERE=RZH_ -1 T=J+L : IF M>ETHEN 225 HENT I:RETURI
AHUBEECE YT pET RN

AEEADEFFN 94 . FOR I=1T0 L& IF BECIMRECT+SOTHEN 4EA - IF BECIYCEIC I+
TATHEM 946G NEXT 1

Szl wE=E - FOR J=RATO Fl+F1-1:I2=1I2+1:IF IZTAETHEMN 453 DATH =H
SEDIC #20FC)  ITE=:

A5ADFECIS = =R#CIY NEXT J:RETURH

466%1-H w2zl FOR J=IPTO I7+4F1-1:18=1¢ +1 IF IS<CAZTHEN 376 DRTH SH
Vi DO SDEIDTE=

SVEIF TaleHEN 488 : D 1LY=C1$C T- =12>:G6G0T0D 49,

EY a;xl“\ =CHCT)

S2EAMNEST T RETURN

Figure B-3. Listing of RETR2.
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APPENDIX B

SRRREM #SORT: GOSUE “ZC"0M", 2): IF M=GTHEN 226 SO
HEN 220 GOSUE <41 Ed=IMTCCF4=-10/R2Y+1 : G=RI . F 1
DIAFOR I3=1T0 E4:IF F4>=I9+RZTHEM 526 A=(Fd4-r 1S~ =1 RN AFY
JJHPﬂ“Ub TEONIR-L0(RZAFIIALY D IF O=1THEN S65: li=0#0 FOR F=1T0 G-
1RLE +th—2)*F1:T=E:GGfUE TRZIFOR M=ATO LA BSOS =REOND  MERT
DEAFOR M=R+1TO TGOSUE 742 FOR M1=1T0 LE: IF Byl y=mErs1+5) THEM
S IF BgoMa }}'Ei CRL+30THEM SE5: T=M FOF HZ=1T0 LB B NE+S1=EBE0 NI
CHIERT M2 '
SESML=L@E
gﬁfHEﬂT W1 IMENT %:IF T=RTHEM SERFOR MA1=4T0 Fl . 0$0R10=REd CR—1 Y +F
G480
“qﬁﬁii(R—l)*F1+X1)=R$((T—l)*F1+%1)fH$(iT—1)*Fi+ﬁ1)=C$i%i):HE%T_E

2EIF Ie=2T

i

SEeaMNENT B

SEIDBACKSPACE R4S GOSUR “71  MEXT I
SYRIF E4=1THEN 166 %=z

S, T2=NaR2ACF142) (GOSUBR 748 I18=0: S=-11:FOR ¥1=1T0 E4STEF M7

el LT

S EE I BN TI=E ERRFACSFL-ECT) C IF EZDETHEM SOR: M1=Fd GOTO 5@

DEREIF EZDIZTHEM €66 I12=FEx
EHREVE ) =ECFI—T1 RECLY= E':f-_'-2v+11:F?.YEW':E:)=E'.'.?‘)+Ié‘f:F.:E1-.’.""1 FERCAI=1-F1 Eig
?2Eiﬁh+rl.1¢.5(5) ECPISFLALE  GOSUE “d4501) GROSIIE “95¢2h

EIRFOR I=1TC FOR J=AT0 2. RECC T D124 T a=REC e T4 L 201 24T 5 - HEYT T
CNEST T GAOSUE 43f1\ GOSUE “a45(2) Ec9y, EC1RI=1

c;EIF CRBILI-ECEX+LIFECII=ETHEN &35 GOSUE e L

BEIAIF (RBCZI-ECFIHLIFECIA ~BTHEM 646  GOSLE THETED

EAEIF BRACLY-ECE)+RBCZI+Z-ECTI=GTHEN €56 GOSLE 47V GOTO . £28
EOBDHTA SAYE DO #2. D400 18=0  GOTO 665

BRI E=CENT T 0FL  ECad=I3 12 FOR P=T13%+1T0 FAaSTER 42 GOSUE 4501
PDATH SAYE DO #2, CHEODMEXT F

B SME T =1
EVBIS=F4FI1 GOSUR . 724 X=X42: IF MCE4+2THENM S22 G0TO 168
SREDEFFN 745 (LD DEACKSPACE BEG DSKEIP ErZ+U S ECR+iD= ECZ+LIY+1 AT
H LOAD DC CxCh FhR I=17T0 12 :REICL+L 124 3030 T3 HEXT I RETURM
VEEDEFFM - 4& D FROZHD=RBIHID+F L ECU4S=SECU4S 41 IF ECU+SYSRACL
ATHEM Va2 IF RECZHWDSLEZTHEN Ti6:-FOR I= 1TO 12 BEFCIU-1 04124+ I d=REC
H+1*+15+IU MENT I GOSLIE 451y CRECZH =R+ -1 2

riHIGP T=1T0 LB K=RB{I+LUI+GC I RI=ECI) -F= IT4+S0 -1 EifP\-" " pi=R
AL J=1

r1HP»~F<+1 IF RECZITHEN 726 :RZ=1:K=K+1

C2BL=M IF RE+M-1<{ZATHEMN 725 Lr21-82
FEI=M-L CIF KCAZTHEN 736 STRCYESCRY, I, LY=STRY FEdlted 2463, B3, LY . GOT
(s R e
“”BSTP(BifP),~, -—S1Rtp$'fU—i\*12+K),REJL)

SEREZ=REHL -1 TI=J+L: IF MIBTHEN 715 MEXT I RETURH

4 ZRECU- 124541 D=7 RETLIRN

SEADEFFH 47 FOR I=1TO . LG: IF EXCIBECI4SITHEN 7760 IF BECIXCR4C I+
BATHEM FER:NEXT I
3

cu 1 GOTG 726
QA=
cu&k4@> U=1:ECS)=2-1: FOR J=RE(HZITO RACL42)+F1—1: I19=18%1: IF I8
CIZTHEN 796:DATA SAVE DS #2, DEc)  18=1
FRATF JCAZTHEN 268 DECIS)=RECU+124+T)  GOTO 246
Hﬁﬁbiflg) R$((H—1)*1”+I\

AP

Figure B-3. Listing of RETR2 (Cont'd)
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EELBIDIN B
248DATA LOMD DC OFEN RTEMP , 2020, 2399
Z450N Ca-6 GOTO 576,278, 870, 1060, 878,970, 994, 1603, 166G, 165
BYOREM *#LIST, PRINT., OR FAST:IZ=6:GOSLUE ‘2% IF I6=2THEM 226 IF C
6=11 THETT 7185
BEGTF CH=STHEM 916:J=8:PRINT :IF C@=81HEM 826:FRINT "RECHO"; :J=6
(FRINT TABCEY;
SASEOR I=141 ' G GOSUB 7SI BF=STRIF$FIL). 4, ) (K=YALCSTREFFCL Y, 9
Y J=JHH+1 0 TIF LENCES) C=KTHEN 966 BEf=STR(ES, 1. K>
HHBPRINT-B$;THB(J);:NE%T L:FRINT FPRINT
PIEFOR I=1T0 RE:GOSUE “SCRECINFOR J=RECIDTO RLCIY:GOSUR “7:C=0

(IF T4=@THEN S&6:1F CO=11THEN <S&

FZATH=6: IF CH<OTTHEN S4@: PRINTUSING 93, J; @ 1 (PRINT TRE(E)
DEALHHR
HAGFOR K=1T0 L@:GOSUE “9CK) (PRINT BECL);  19=I9+1+VALCSTRCFSCL), 5
D2 FPRINT TRECIQN (NEXT K:PRINT
SSHIE=1241
FEBHEXNT JUHENT I:FPRINT (PRINT I3 "RECORDS":GOTO 16031

HOBREM *##STRUCTURE :PRINT "FIELD":; " TYPE"; " WIDTH": " HAME":FOF I

=ATO FAPRINT I TRBYSY; STRCFECI Y 46,1 TREC 11);“ﬂLleFtF$fI s R0

51HB(14), IF STRCFECI), 16, 130 "N THEN 986 PRINT ", " VAL(STRIF$<T
P % R R

FHJPRINT TAECLEY; STRCFECIN, 1, 8) HENT 1 -G0TO 166
SUBREN 4GS IZECPRINT F4.F1; "RECORDSY :GOTO 166
ABREM #*SUM O AVERAGE  FOR I=1T0 S:GLIY=0:MEXT I1:FPRINT A% IZ=@
GOSUE “16: IF 16=2THEN 226 T=D8: IF DZ=ATHEM 1616 T=DZ-1
LOLBFOR I=1T0 RE:GOSUB “SCRECINY FOR J=RECIITO RL¢IY:C=6:GASUB
¥IF 14=@THEN 1636 GOSLE -1801. T) - U=E1
HEZBIZ=IZ+L FOR K=1+ES10 E1:GoK)I=GoEI4ECK)  MEXT ¥
ABZBHENT JTMEXT 1:1IF IZ=GTHEM 1656 IF CA1$<3"AVE"THEM 1840 FOR K=
AHESRTO U GEEEI=GOKYATZ HERT K
JEMAFOR T=ES+1TO W FRINT GCI): "3 " (HEMT I1:PRINT
TRSAFRTMT 1% "RECORDS™: GOTO 1663
REN #+REFLACE : GOSUE “16: IF I6=2THEM 2268:.FOR 1=1T0 RS GOSUE -
BT FOR J=RACINTO RACI: (C=6: GOSUE "7 IF I14=BTHEMN 1690 ¥=0-
(F DZ=BRTHEN 1676 ¥=D2-1
1E7EGHUSUE <1901, XY R2=28: R1=R1-F1 : GOSUE ~14
LESEGOTUE 31010 HNEXT J:NEXT 1-GOTO 1663
TMSIDEFFN- 62 FOR 18=1T0 F1
1=R1+1: IF RA<=FZTHEN 1683 GOSUE <76 RA=RG+1  Fi=1
LASZC=C41: IF COLZTHEN 1084 CHICHY=RECRLY  GOTO 1055
PREACLECC~12d=RECRL )
AEEEHERT 18 RETURN

SEDEFFHY S, T4=1: IF DEZ=BTHEN 1627 :GO5SUR <7 GOTO 1GES
LBETGOSIE 69
1EESRETLIRH
1EHEREM ++LELETE : GOSUE 16 -1F I6=2THEN 226 C. IS=@: SELECT #2 214:
DATH SAYE DO OFEMN F#2, TEMF 2080, 232959 G0SUE ©S01): I=1:FOR U=1T0

FA/°FL:IF IDRETHEM 11668 IF U>=RECISTHEN 1116

1188 GOSUE CS2-GOSUE CI7:G0TO 1146

1146F0OR J=RECIDTO RACI) (GOSUE “68: IF I4=GTHEN 1176 C=C-Fi-GOTO 1
i%e

1120GOSUB ~ 37V

11ZONEXT J:U=U+R1CID-RECI) 1 I=1+1

114ONEXT U:IF C=8THEN 1150 DATA SAVE DC #2. CF:

1ASBGOSUR “ 34 GOTC 166

Figure B-4. Listing of RETR3.
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APPENDIX B

Z4BDATA LOAD DO
ZASOIM GHCSN, b
B WA S,
SN REPORT  GOSUE 16 IF I6=2THEN 226 K9=Da: STOF MO REF
ORT TARE ARD TYFE CONTIMUE":Clg="y"
SEEHE=" UCINPUT UREPORT OUTFUT TO" HEES$=" " INPUT “REPORT FORNM
MRME". E¥: IF E¥=" "THEM 2@
SFHIMEUT "UFDATE REFORT FORM", C13 C1¥=STROCL$, 1,101 IF Cilg="v"THE
Mo2EE:DATA LOAD “"REPORT" DATA LOAD GFOD. G0, T4 60T 398 :
ZBGINPUT "HEADING", GH(1)  TNPUT "DOUBLE SPREES, G#2): INPUT “TOTAL
SO GECED I GFCSI=UNUTHEN IS8 INFUT "SUBTOTALS". GFi4r IF GFodo="
HYTHEN %76 TNPUT ~Bty ITEMS", AS _
SESGOSUE 160 IF 16=2THEN 280 T4=(DE-K2) /2 FOR [=1T0 T4:G601I=VALS
PEOKS+E1) HEKT 1@ DA=KS
EFEIHPUT “SUMMARY REPORT OHLY', GFCS)

SOATH SAYE OFEN "REFORT' DATR SAYE G0, GO0, T

OFEN RTEMF . 282
FOAS L, WEFCLEDL,

D

1o

DT EFOAN, LA, MECTI2E, HEECE

o

HHEATE=R
GEETF CAlE="HN"THEN 416 FRIMNT T2+l IHFHT "WIDTH: CORNTENTS", A% DATH
CSHWE HFE CGOTO 426

SHTA LOFAD A$

4ZHIF Ag=" "THEN 430 TI=TI+Ll: LM A BT REFCTI0 o=ha+1  CONVERT

CHRCHE, 1, L0 TO ME  BIMCKE Trd=RG AF=ATROAS, L+2) (GOSUE 16 IF I&=

2THEM HE0TO A .

ATERIMCMIFCTIAA D=0E+L: IF GHOLI="N"THEN 456 IF CiF="N"THEN S16:F

FINT "COL HEADIHG" FOR I=1T0 TZ: S$01, 10, S0, 20, 5201, Zd=" " FPRIN

CIMPUT A K=6

=Rl LEPOSCRE=" "0 IF L=fTHEN 438 ST, K =STRY RS, 1. L—1)  Ax=%S

TROHEE, L4173 GOTO 43X

S0 T K =AE

SHEMT 1

ASEPRINT "COLLMMNS-";  IF GHCId="N"THEMN 4@ FPRINT "TOTALS: "

SEEFRIMT " MO OF DFIIHHL PLACES" FOR 1=1T0 TZ: STROHECI Y, 40="CH":

BIMCSTRCHSC T, 30 0=6: IF WALCFFCOYALCHIFCT 02022 THEN SB8: STROHECI ),

T S (0

GTEPRINT I INFUT A3 IF GECII="MN"THEN 423 1F STROAF, L. 10="N"THEN

SEEHISTR stxw._.lw-"w"~ GOTO 498

AERIF FE=" “THEN SO6: GOTO 4975

GBEAL=POSCAF="; "3 IF L=0THEN S8 AF=STROAS, L+1)

GHECONVERT FFTO SE BIMOSTRORICT 2, 30 0=ME STROHS O, 1, Ly="H"

SEHEMEST 1 DATA SAYE S$C0, BE0)  GOTO S28

SIADATA LOAD S$C), HEo)

SOADE=HD  REMIND  IF HF{IUTUTHEN S35 STOF "SELECT FRINTER AND TYFP

E COWNTIMUE" :GOTO S36G

SZSSI0F "LOAD DATA TAFE AND TYFE COMTINUE" :REMIND -DATA SAVE OFE

HOUSTRUCT DATA SAYE H3. 19, FL$, F7. FEC0, F6 DATH fH“E ERD DATH SH

TL OPEN “FILE" Ci=f:1%=6.X3=0" FOF I=1T0 T3 @I=HI4+WALIHE$CII ) NEX
I

“52fk?=INT('“7-1?*.BS}+1:T4=G:G$(5ﬂ na e EY, GEOLI="HY  GOTO 568

Figure B-5. Listing of RETR4.
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APPENDIX

DIEEREM #INIT: Td=G PMEILI=""""" FOR J=4T0 4 :FOF I=1TO SoEg L. Ta=6
HEXT I :MEMT J:IF TA=ATHEN S40:XSEC1I="  #" MSECZI=" " HSECZI="
oo M

S4aIF GFC J‘*“"”"THEH SEE GOSUE 792

SEBFOR S1=1T0 RS GOSUE “SOCRGCSLY ) FOR S2=sRECS1OTO RLOS1)  GOSUE
CiC=[:IF (4=ATHEM =16 I9=I9+F7

SYBIF T4=ATHEHW SG6: IF MECLICR"TT T THEM S56

GFSFOR T=1T0 T E=GCT 0 M CI=BECR ) GOSUR “220 1, E) HEXT J:FPRINT
T2=T2+1:30TO &6@ :

SEALI=T4+1 FOR L@a=T4Td 1ISTEF -1 E=Go0LAy  IF MECLAI=B#IKITHEN S2@:
LA=L 31 FRINT FRINT MSECLAN "TOTAL FOR " STROFECKI, 1, 8" ", M%
CLAY  TE=TE+2 MECLAI=E$(K ) : GOSUR <505
DSEHERT LS PRINT (GOSUE 95 IF LAXTYTHEN 86 FOR L=L1TO T4 GOSUB
THACLLGOLAY HEXT L PRINT :GOSUR <35
£ 28 GOSUE 87
S1ENERT S22 HEXT S14:IF GHECZDCHUYITHEN S4S: PRINT s+ GRAMD TOTAL
4 L= GOSUE 798
1 B¢ LECT FRINT @8Sced) 5070 166 _
EASIF HE="T"THEN S12:DATH SRVE C1#03 DATA SAVE EMD CREMIND :DATA
LOAD "STRUCT" FOR I=1T0O T3:B$ﬁID—F$(IW.C]P’FifI)JSJ1)=ﬁ2$(1):5TR
CRECIN LG A0=HE I  STRCFFCI N, A1 0=CSTRIHECT 2, 2D
61?5TR¢F$(I?;1;8)=S$£IJ1):NEHT I:DATA RESFAWE HE IS FL13. FP.F340, T -
DREWIND CFOR I=ATO TZ . F$ECI0=EFCI MEXT 1:GOTO 1@ee
ZADEFFH 21 T1=Ti+1 PRINT HMEXCRCI FOR I=41T0 &:FRINT HEST I:FRIM
TPRGE"; T4 FRINT "DATE: " F1% PRINT "DATABRZE: '"; FE: PRINT "REFD

FOrM: " E$ FRINT TZ=11
ATF GHECAY="HYTHEN 648 :FOR J=1T0 Zl=0FOR I=1T0 TZ: L=L+YALCX2$

LA CPRINT S%01, I TRECLY (HEST 1:FPRIMT CMEXT J.FRIMT

ot ERETLIRN

SEDEFFN’ﬂs'TaV) FRIWNT ¥S$0d MU M ETROFECKD, AL R N S BROED TR

o RETL
éthEFFN 55(KJY\ N"VHL&CTP HE I,a<\‘ GGSUB oYY GOELE 940k F
b FUFRR
FLEREFFN 34T CHE=" " STRICE, L+VALCREFCT I ~LENCRI Y )=E3$ ' B¥=C3  RET
LIRM
TIADEFFM 95 IF Pi(l){}"Y"THEN FER . TI=TZ+1 : IF TﬁfSETHFN 7348 6G0sue
ce1T
FEERETLRH
THADEFFM 36 6L P=@:FOR Z=1T0 TZ:IF STRIHFCZ). 2. 10C "Y' THEN 756 F=
Pl GRS “92CE2, WP, L2 FOR I=LTO Td:¥g40p, I0=@:HEXT I PRINT TAB
L BE
FORD=E+HYALCKZFC 200+ HEXT 2. PRINT | BUTUP"ESZRETUHH
?lﬁﬁEFFH’Q? P. =@ FOR I=1TO TE:GDSUE TAIRCVAL CEZIFCT DL VAL CKEF T+
=120 1F STROGHECT ), 4, A0 THERN 77 BE=DECEZ)  E2=E4 : GOTO 78
CPBGOSUE SO, ECELI Y D IF STROHECI), 2L 10D Y THEN 786 F=~F+1 COMVE

E
T
L
S

T

Figure B-5. Listing of RETR4 (Cont'd).

55



B BSETO ME:¥4CF, 4)=MALP, 42+X8 IF T4=@THEH TEE:FOR L=1TO T4:X4CP,
| 2= 40P, LO+ME8  MEXT L

TEALF HF="T"THEN 72 M=VRLOXZFCI 2D H23=1

PEHLS=54+1 IF S<ZATHEM 7RI CA=01+41:S=1:IF CLCLETHEW 7232 DATA SAYE
Cigcy:(1=1

FEZIS=M:IF S+M-1<21THER 784 Te=21-5

7eaM=t-1g .
PESSTROCLIEICL), S, IE)=STRIES, X9, 18) | NI=MI+T8 S=5+12-1: IF Pi>ATHEM
781

7BEIF GECS)="Y"THEM 736 FPRINT TREIKY: B @ W=l+YALOKIECI) I +1
PUBNERT 1:1F GE(S)="YUTHEM SG5: PRINT @ IF GEC2)I"Y THEN 200 FPRIN
T Te=T241

SABGUSIIE “95: RETURN

HESEETURM

Figure B-5. Listing of RETR4 (Cont'd).
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DISTRIBUTION

DEFENSE DOCUMENTATION CENTER
CAMERON STATION, BUILDING 5
ALEXANDRIA, VA 22314

ATTN DDC-TCA (12 COPIES)

COMMANDER

USA RSCH & STD GP (EUR)

BOX 65

FPO NEW YORK 09510

ATTN LTC JAMES M. KENNEDY, JR.
CHIEF, PHYSICS & MATH BRANCH

COMMANDER
US ARMY MATERIEL DEVELOPMENT

& READINESS COMMAND

5001 EISENHOWER AVENUE
ALEXANDRIA, VA 22333

ATTN DRXAM-TL, HQ TECH LIBRARY

COMMANDER

USA ARMAMENT COMMAND

ROCK ISLAND, IL 61201

ATTN DRSAR-ASF, FUZE DIV

ATTN DRSAR-RDF, SYS DEV DIV - FUZES

COMMANDER

USA MISSILE & MUNITIONS
CENTER & SCHOOL

REDSTONE ARSENAL, AL 35809
ATTN ATSK-CTD-F

DIRECTOR
DEFENSE NUCLEAR AGENCY
WASHINGTON, DC 20305

ATTN APTL, DASA TECH LIBRARY

DIRECTOR OF DEFENSE RES
AND ENGINEERING
WASHINGTON, DC 20301
ATTN TECHNICAL LIBRARY

DIRECTOR

NATIONAL SECURITY AGENCY

FORT GEORGE G. MEADE, MD 20755
ATTN T. A. PRUGH

COMMANDER

US ARMY RESEARCH OFFICE (DURHAM)
P,O. BOX 12211

RESEARCH TRIANGLE PARK, NC 27709
ATTN CRD-AA-IP

COMMANDER

USA ELECTRONICS COMMAND

FORT MONMOUTH, NJ ©7703

ATTN DRSEL-CE, COMMUNICATIONS-
ELECTRONICS INTEGRATION OFC

ATTN DRSEL-TL, ELECTRONICS TECHNOLOGY
& DEVICES LABORATORY

ATTN DRSEL-WL, ELECTRONIC WARFARE LAB

ATTN DRSEL-GG, COMPUTER-AIDED DESIGN
& ENGINEERING OFFICE

ATTN DRSEL-GG, TECHNICAL LIBRARY

57

MOUNTAIN VIEW OFFICE (DRSEL-WL-RU)

ELECTRONIC WARFARE LABORATORY
P.O. BOX 205
MOUNTAIN VIEW, CA 94040

COMMANDER

USA MISSILE COMMAND

REDSTONE ARSENAL, AL 35809

ATTN DRSMI-RBLD, CHIEF DOC SECTION

COMMANDER

USA MOBILITY EQUIPMENT R&D CENTER
FORT BELVOIR, VA 22060

ATTN SMEFB-W, TECHNICAL LIBRARY

COMMANDER

EDGEWOOD ARSENAL

EDGEWOOD ARSENAL, MD 21010
ATTN SMUEA-TS-L, TECH LIBRARY

COMMANDER

FRANKFORD ARSENAL

BRIDGE & TACONY STREETS
PHILADELPHIA, PA 19137

ATTN K1000, TECHNICAL LIBRARY

COMMANDER

PICATINNY ARSENAL

DOVER, NJ 07801

ATTN SARPA-TS-T-S, TECHNICAL LIBRARY

COMMANDER

USA ABERDEEN PROVING GROUND

ABERDEEN PROVING GROUND, MD 21005
ATTN STEAP-TL, TECH LIBRARY, BLDG 305

COMMANDER

USA ELECTRONICS PROVING GROUND
FORT HUACHUCA, AZ 85613

ATTN STEEP-PA-I, TECH INFO CENTER

COMMANDER

YUMA PROVING GROUND

YUMA, AZ 85364

ATTN STEYP-MTL, TEST ENGINEERING DIV

COMMANDER

USA WEAPONS COMMAND, HA

ROCK ISLAND, IL 61201

ATTN SWERR-PL, TECHNICAL LIBRARY

CHIEF OF NAVAL OPERATIONS

NAVY DEPARTMENT

WASHINGTON, DC 20350

ATTN NOP-098, DIR, OFC OF RES, DEV,
TEST, AND EVALUATION

ATTN NOP-985F, WEAPONS TECH BR

COMMANDER

NAVAL ELECTRONICS LABORATORY CENTER
SAN DIEGO, CA 92152

ATTN TECHNICAL LIBRARY



DISTRIBUTION (Cont'd)

COMMANDER

PACIFIC MISSILE RANGE

NAVAL MISSILE CENTER

POINT MUGU, CA 93042

ATTN CODE 5632, TECHNICAL LIBRARY

COMMANDER

NAVAL SURFACE WEAPONS CENTER
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